Calcium stimulates ATP-Mg/Pi carrier activity in rat liver mitochondria.
Adenine nucleotide transport over the carboxyatractyloside-insensitive ATP-Mg/Pi carrier was assayed in isolated rat liver mitochondria with the aim of investigating a possible regulatory role for Ca2+ on carrier activity. Net changes in the matrix adenine nucleotide content (ATP + ADP + AMP) occur when ATP-Mg exchanges for Pi over this carrier. The rates of net accumulation and net loss of adenine nucleotides were inhibited when free Ca2+ was chelated with EGTA and stimulated when buffered [Ca2+]free was increased from 1.0 to 4.0 microM. The unidirectional components of net change were similarly dependent on Ca2+; ATP influx and efflux were inhibited by EGTA in a concentration-dependent manner and stimulated by buffered free Ca2+ in the range 0.6-2.0 microM. For ATP influx, increasing the medium [Ca2+]free from 1.0 to 2.0 microM lowered the apparent Km for ATP from 4.44 to 2.44 mM with no effect on the apparent Vmax (3.55 and 3.76 nmol/min/mg with 1.0 and 2.0 microM [Ca2+]free, respectively). Stimulation of influx and efflux by [Ca2+]free was unaffected by either ruthenium red or the Ca2+ ionophore A23187. Calmodulin antagonists inhibited transport activity. In isolated hepatocytes, glucagon or vasopressin promoted an increased mitochondrial adenine nucleotide content. The effect of both hormones was blocked by EGTA, and for vasopressin, the effect was blocked also by neomycin. The results suggest that the increase in mitochondrial adenine nucleotide content that follows hormonal stimulation of hepatocytes is mediated by an increase in cytosolic [Ca2+]free that activates the ATP-Mg/Pi carrier.